Introduction
The abrupt onset of spinal cord injury (SCI) is tragic and has a profound impact on the individuals and their signi®cant others. With increased survival rate and life-span, 1 persons with SCI may have to live with their disability for a much longer period of time till the natural end of their lives. The potential impact of the SCI include the aggravation of old and new problems as well as the creation of a signi®cant burden on spouses and family members. Adjustment to SCI had previously been explored in terms of stage of coping, 2,3 personality-trait perspective, 4,5 and socio-psychological perspective. 6, 7 Although stage theorists provide a theoretical framework for description of the adjustment process, the hypothesized stages have yet to be fully validated. 8, 9 On the other hand, it is generally agreed that there is no unitary personality style associated with any disability. 8, 10 Several other variables, however, had been noted as being associated with a better adjustment to SCI. These are young age, 11, 12 ®nancial security, interpretation of adjustment and emphasizes that interpersonal support and re-socialization are important signposts in the total adjustment process with SCI. The spouse as the most intimate companion of the person with SCI may also experience many similar stresses related to the injury in terms of ®nancial constraints, psychological distress, disturbed family, marital and social relationships. However, the extent of disruption of family life and marital relationship resulting from the injury has not yet been fully studied from the family members' perspective. 22 ± 24 Good marital relationship is regarded as an important factor aecting the psychosocial outcomes of persons with SCI and their spouses. 25 ± 27 SCI married couples tended to have more relationship problems when the disabled partner's level of functional independence is low. 23, 28 Persons with SCI in distressed marriages tend to engage in relatively fewer activities alone and are less willing or able to self-initiate social activity. Persons with SCI in unsatisfactory marriages tended also to spend a considerable amount of time in solitary and disengaged behaviour. 29 Crewe and her associates 30 ± 32 found that those who were married after the injury tended to be more satis®ed with their living arrangements, social lives, general health, emotional adjustment, and sense of control over their lives than those married before the injury. The persons with SCI who were married after the injury were also more likely to be working and socially active outside their homes. These authors suggested that for marriages prior to SCI, disability may be something neither of the couple bargains for as part of the marriage agreement in those marriages before the injury, and it often seemed to cause resentment or resignation.
The couple also has to adjust to a reversal of roles or has to learn new ways of communicating feelings and needs.
In studying care-giving burden of spouses of persons with SCI, Schulz and co-workers 27 noted that spouses of marriage before the injury were less happy and felt less hopeful about the future than those who were married after the injury. They also found that the level of assistance provided in activities of daily living and hours per day spent assisting the persons with SCI were strongly correlated with depression in care-givers. The extent to which the care-giver felt burdened by the persons with SCI was inversely correlated with life satisfaction. Kester et al 22 found that wives of persons with SCI reported a greater number of health problems than the normal controls. Most of these health problems had been persisting for more than 6 years. These ®ndings thus point to the understanding that while the quality of life of persons with SCI may be improved through intensive care by their spouses, the quality of life of spouses may correspondingly deteriorate and be jeopardized. The well-being of spouses of SCI persons may need to be carefully considered and safeguarded given their relative high risk for developing into more severe psychological and psychiatric morbidities.
Although the psychosocial diculties of the persons with SCI and their spouses had been examined in some detail, 24, 27 there are few available systematic researches on their family dynamics and marital relationships. Among the few studies on family and marital relationships reported, the marital stability of the persons with SCI was the major focus. 14, 33, 34 However, continuation of marital relationship is at best a vague and unreliable indicator of marital adjustment. Quality of the marital relationship is the ultimate indicator of the health of any marriage. The life satisfaction and marital adjustment of persons with SCI and their spouses have not been fully explored, particularly in the context of the Chinese culture. 35 The present study aims to explore the psychosocial response and adjustment in Hong Kong Chinese couples following SCI, and to examine the impact of care-giving experienced by spouses of persons with SCI. The potential dierential patterns of adjustment in pre-and post-injury marriages were also explored to shed light and directions on rehabilitation interventions for patients with SCI and their spouses.
Methods

Participants
In Hong Kong, there is no central registration of patients by diagnosis similar to the mortality and morbidity statistics available in the United States and United Kingdom. It is thus dicult to estimate the exact number of persons suering from SCI in Hong Kong. However, it has been estimated that there are a few hundred persons with SCI in Hong Kong and about 30% of SCI persons are married before or after the injury. 21 The potential number of participants available for study would be around 100. Participants were recruited from three main regional rehabilitation settings in Hong Kong Island, Kowloon Peninsula and the New Territories. These settings represent the major out-patient clinics for persons with SCI. Moreover, a community resources organization was also included in the sample pool so that persons who are not receiving active out-patient services may also be included. This community resources organization was the only ocial organization providing community consultation services for persons with various kinds of disability during the period of the present study. The sample pool thus included active out-patient cases as well as community SCI persons who are not actively involved in the medical service network. A total of 94 potential participants were identi®ed. Sixty-six persons with SCI and 40 spouses agreed to take part in the present study. The average response rate for the study was 65.4%.
All persons with SCI who ful®l the criterion of at least 2 years' history of SCI are invited to participate in the study. Other inclusion criteria are: (1) diagnosed as either complete or incomplete paraplegia/quadriplegia; (2) has permanent impairment of strength, sensation, bowel or bladder, or sexual functioning; (3) once married (before or after injury, or divorced); (4) no problems in hearing, verbal communication and vision. The ®rst two criteria were included to insure that the participants recruited were representative of the typical SCI persons commonly encountered in the rehabilitation milieu. Since personal and marital adjustment issues are more common during the later stage of a permanent residual disability, the criterion for 2-years duration of injury was used to include participants who have gone through the acute treatment and physical restoration stages. 2, 36 Divorced participants were also recruited because the information gathered from them may provide valuable understanding into the reasons for separation or divorce. It is particularly important to identify factors leading to failure or maintenance of ongoing marital relationships. 37 The fourth criterion was included to ensure that participants could understand all the procedures and participate meaningfully in the study. Participants should be able to reliably complete the instruments used to gather the information.
Measures
(1) Levenson's Internality, Powerful Others, and Chance Scale (LIPC) 38 was used to measure the locus of controls. The scale consists of three subscales, internality, powerful others, and chance sub-scales. Each sub-scale comprises of eight items with a 6-point Likert format, ranging from 73 (strongly disagree) to +3 (strongly agree) with a constant of 24 added to the total to eliminate negative scores. Separate sub-scale scores are obtained, with higher scores indicating higher expectations of control by the source designated.
(2) Provision of Social Relationship (PSR) 39 measured the participant's perception of social support. The measure consists of 15 items and is comprised of two sub-scales, ie family support and friend support. Two separate scores can be obtained with higher scores re¯ecting more social support perceived. (3) Ways of Coping Checklist (WOC) 40 was used to measure the coping styles of the participants. The checklist describes a broad range of coping and behavioural strategies tackling emotion-and problem-focused aspects and had been applied to persons with SCI. 17 The checklist used in this study is a modi®ed version (Folkman et al) 40 consisting of 50 items. The checklist consists of eight sub-scales: confrontive coping, distancing, self-control, seeking social support, accepting responsibility, escape-avoiding, planful problem solving, and positive reappraisal. Scoring is based on yes ± no response. (4) Beck Depression Inventory (BDI) 41 is a scale widely used in assessing depression and often used with SCI. 16, 18 It consists of 21 statements exploring aective and somatic aspects of depression. Reliability and validity of this Chinese translated version has been reported with impressive ®ndings. 41, 42 (5) Satisfaction with Life Situation (SWLS) 43 measured the participant's life satisfaction. It consists of ®ve items, each item is scored from 1 ± 7 in terms of`strongly disagree' to`strongly agree'. A total score is obtained by adding all the items with higher scores re¯ecting more life satisfaction. (6) Katz Adjustment Scale-Relative Form (KASR) 44 measured the social adjustment in persons with SCI. 24 The short version of the relative form 1 was used to measure behavioural symptoms and social behaviour. It consists of 85 items and gives a total score of its own. The higher the score the more maladjusted the participants. Relative form 2 and 3 measured performance of socially expected activities and relative's expectation of social role functioning respectively. A social role dissatisfaction score was obtained by subtracting form 2 by form 3. (7) Caregiver Burden Inventory (CBI) 45 measured the caregiving burden imposed on the spouses. It was speci®cally designed to measure the care-giving burden experienced by care-givers of neurologically impaired patients. 45 It consists of 24 items tapping for time-dependence, developmental burden, physical burden, social burden, and emotional burden. The higher the scores of each sub-scale, the more severe the burden imposed on the spouses. (8) Dyadic Adjustment Scale (DAS) 46 measured the marital quality and adjustment pattern of the participants. It consists of 32 items tapping four aspects of marital quality: dyadic satisfaction, dyadic cohesion, dyadic consensus, and aection expression. Total scores can be obtained by adding all the items together with higher score indicating higher overall marital quality and adjustment. Separate scores on the four sub-scales can also be used to re¯ect dierent aspects of marital adjustment. (9) Functional Independence Measure (FIM) 47 measured the functional ability of persons with SCI. It is a well-known behavioural rating scale consisting of 18 items for both motor and social cognition. A seven-point scale is used to indicate dierent degrees of independent behaviour. The higher the score the more functionally independent will be the participant.
All measures adopted for use have well documented psychometric properties in terms of reliability and validity. The FIM was rated only for persons with SCI, whereas the CBI was only administered to their spouses. Otherwise, all the participants received the same set of measures.
Procedures
Invitation letters were sent to designated rehabilitation settings and community resources organization. Potential participants were screened by the investigator on a set of inclusion criteria. Written consent was obtained from all the participants before the interviews and questionnaires were administered. An introductory interview was conducted by the investigator at the beginning of each session. Persons with SCI and their spouses were interviewed separately. The self-report questionnaires were read aloud by the investigator and the participants were asked to indicate their responses.
Data analysis
All data collected were analyzed with the Statistical Analysis System (SAS) for window, version 6.08. Descriptive statistics were used to summarize the data. Pearson correlation coecients were calculated to determine the association between all the interval or ordinal variables. Two-tailed independent t-tests or Chi-square tests (with continuity correction) were performed on the demographic variables between group comparisons. Forward stepwise regression was used to determine the personal and marital adjustment outcomes in persons with SCI and their corresponding spouses. The criterion for adding variables was to select the variable with the least increase in the sum of squared errors. Adjusted R-square was used to determine the goodness of ®t since it would selfadjust the number of variables and objects studied together with the consideration of the small sample size. 48 
Results
Demographic characteristics of the participants
The mean age and duration of injury of the participants was 45.2 (SD=10.66) and 13.3 years (SD=10.01) respectively. The ratio of male to female was 4 : 1. The sample consisted of 22 complete paraplegia (33.33%), 16 incomplete paraplegia (24.24%), 15 complete quadriplegia (22.73%), and 13 incomplete quadriplegia (19.70%). Twenty-nine per cent of the SCI (n=19) were caused by industrial accident, 29% (n=19) by medical diseases, 21% (n=14) were due to surgical complication, 17% (n=11) were caused by trac accident, and 7% (n=3) were due to sports injury. Twenty-three per cent (n=15) were employed and 77% (n=51) were unemployed. The mean age at diagnosis was 31.7 years (SD=11.27) and the mean time since injury was 13.3 years (SD=10.01). Fifty-®ve per cent of the participants were married before the injury and 25% were married after the injury. Twenty per cent were divorced.
For the spouses, the mean age was 41.2 (SD=10.69). Sixty-three per cent (n=25) were married before the injury. Thirty-®ve per cent of the spouses (n=14) also suered from some degree of physical impairment, eg poliomyelitis. Sixty-three per cent were unemployed and engaged in a full-time caring role for their injured partners. Persons with SCI and their interviewed spouses (n=40) were similar to those without spouses interviewed (n=26) on all aspects of demographic data except marital status (Chi-square=26.61, P=0.0001). Sample without spouses interviewed composed of a higher percentage of post-injury marriage, and divorced participants. The mean score of BDI for spouses was 11.58 (SD=8.26) ( Table 2 ). There was no signi®cant dierence in BDI score between spouses with preand post-injury marriages. The mean score of SWLS for spouses was 19.53 (SD=6.25). There was no signi®cance dierence in depression score between spouses with pre-and post-injury marriages. However, a signi®cantly higher score in time-dependent burden was reported by spouses in the pre-injury marriage (t=3.0143, P=0.0046). Time-dependent burden was associated with the level of injury (Chisquare=14.545, P=0.0001). Scores on all other subscales of CBI were independent of the extent and level of injury. The mean score of the total DAS for spouses was 106.63 (SD=19.54). No signi®cant dierence was found between spouses in pre-and post-injury marriage.
Prediction of care-giving burden experienced by spouses
The sub-scales of the CBI were used as the dependent variables for care-giving burden experienced by spouses. Five separate stepwise multiple regression analyses were performed. Chance control, problem-focused coping, total FIM score, and income were used as predictors of the developmental burden. 
Discussion
The mean depression score on the BDI for persons with SCI and their spouses were relatively high in reference to the suggested cut-o values (11 and 14) . 49 Disability seems to be particularly denounced in eastern culture. Lee 50 suggested that intolerance of high population density and high levels of material aspiration may contribute to the emotional distress among Hong Kong Chinese. Against such a background, disability signi®es`uselessness',`non-productivity', and`dependency' to Chinese people. Disability can thus be regarded as a`letdown' both in the eyes of the beholder as well as the disabled person him/herself. The letdown relates to an inability to live up to the traditional Chinese ideals of being`able',`productive', and`independent', in being able to care for oneself as well as one's family members. 51, 52 The adverse eects of educational and economic disadvantages may also be an additional source of emotional distress in the disabled group. This is partially borne out in the available data indicating a signi®cant inverse correlation between depression and income in persons with SCI.
The high depressive scores in spouses seem understandable as one of the adverse eects of living with a chronically disabled partner for a long time. Kester et al 22 noted that compared to a healthy control group, spousal adjustment to living with a male with SCI was poorer measured in terms of general health and mental health problems. Since the majority of spouses in this study were female, a relatively high depression score may also be due to the gender-role dierences. The higher rate of current and lifetime depressive disorder and incidence of reports of depressive symptoms in women compared to men has been well-documented among both in Chinese 53 and western populations. 54, 55 It is interesting to note that life satisfaction reported by the persons with SCI and their spouses were relatively high despite their depressive scores. Information volunteered during the interview indicated that persons with SCI generally accepted a lower standard of life style. Most of the participants have changed their comparison level, ie in using their present situation ± being disabled, as a reference point for evaluating their current life situation. With better acceptance and a more realistic expectation, our participants have thus reported a relatively healthy level of life satisfaction. The present ®nding is consistent with those reported in many western studies indicating that the majority of persons with SCI reported their current quality of life as good or excellent. 32, 56 We noted a clear negative change in the personality and social behaviour of persons following their injury. Persons with SCI became more withdrawn, more helpless, and had more psychopathological like symptoms compared to previously. However, the spouses of SCI persons reported a more satisfactory rating on their injured partner's role performance. Since these scores were derived from the perceived dierence between role performance before and after the injury, the discrepancy between spousal and selfrating may indicate that spouses tend to decrease their expectations of their injured partners' role performance to a larger extent than their injured partners. At interview, persons with SCI were obviously still concerned about their social role performance as breadwinner, husband, and father. Much of the expressed dissatisfactions and concerns were related to non-ful®lment of perceived roles, disadvantages associated with disability, and social discrimination. Divorced and widowed participants had a signi®cantly higher social role dissatisfaction than those with intact marriages highlighting the importance of social role dissatisfaction as a vulnerability factor in the SCI population.
The social impact of the SCI on the spouses was re¯ected in the magnitude of their perceived caregiving burden. The relatively lower mean scores of care-giving burden reported by spouses may be due to the fact that they are generally not the sole person responsible for the care of the persons with SCI. Those with better socio-economic backgrounds often employed a maid to care for the persons with SCI and thus did not show any caring burden imposed on them. Such explanation seems to be partly supported by the ®nding of a signi®cant inverse correlation between income and developmental, physical, social, and time-dependent burden. In addition, Chinese families are still commonly of an extended type. Help from other family members is often available to relieve part of the burden in caring. Despite the relatively low mean scores of care-giving burden reported by spouses, SCI seemed to exert a much greater impact on participants with a pre-injury marriage than those with a post-injury marriage. A signi®cantly higher time-dependent caring burden was reported by spouses who were married prior to the injury. As persons with SCI often lose the ability to perform activities of daily living to varying degrees, spouses in the pre-injury marriage might ®nd it dicult to devote more time and energy to helping their injured partners with many daily tasks. Items like`My care receiver is dependent on me very much', or`I do not have a minute's break from my care-giving chores' may re¯ect their stressful situations.
Although no signi®cant dierence in marital adjustment was found between participants with dierent marital states, those in the pre-injury marriage reported lower levels of dyadic consensus, cohesion, satisfaction, and aect expression than those in the post-injury marriage. Divorced participants reported the lowest level of marital adjustment. Such ®ndings are consistent with those of Crewe and Krause's 32 that persons with SCI in pre-injury marriage were less satis®ed with their marital relationships than those in the post-injury marriage. The majority of the divorced participants in the present study also reported that the injury was one of the main reasons contributing to their divorce. It is interesting, however, to point out that in comparing SCI persons with maladjusted and well-adjusted groups of normal participants studied locally, 57 the SCI group tends to fare in between the well-adjusted and the maladjusted group in terms of dyadic cohesion, dyadic satisfaction, and aection expression.
Functional independence of persons with SCI was not noted to be signi®cantly correlated with the various adjustment outcomes of persons with SCI. Functional independence by the very nature should include physical, cognitive and social components. Persons with SCI in this study mainly suered from physical impairment without cognitive impairment. This may explain partly why the sole impact of physical impairment does not correlate much with adjustment outcomes of persons with SCI. On the other hand, role ambiguities experienced by persons with SCI and their spouses may also confuse the association of functional independence on various outcomes. Zahn 58 suggests that a clear-cut functional limitation may require the individual with disability to be cast in a sick role accepting of sympathetic and humanitarian responses, and help from family members. Therefore, those with a functional independence mid-way along the continuum may receive more negative consequences than those falling onto the two poles. Such a trend is partially evidenced by the signi®cant inverse correlation between functional independence and social role dissatisfaction reported by persons with SCI, and that between functional independence and social role dissatisfaction reported by spouses. The disabled role, according to Peterson, 59 may alter the expectations of both the individuals and family members, and hence complicates the predictive power of functional independence on adjustment outcomes.
Limitations
The sample recruited in this study was a non-random one. The present study is based on a relatively small sample size and multiple statistical comparisons without correcting for the increased likelihood of making a Type I error. The power and generalizability of the ®ndings in the study may thus be limited. A more stringent signi®cance level was not adopted since it was thought that the consequence of making a Type II error was equally problematic. The present study serves an exploratory role into the personal and marital adjustment outcomes of persons with SCI among the Hong Kong Chinese. Further research recruiting a larger sample size is needed to con®rm these ®ndings.
Data were only gathered from divorced persons with SCI concerning the reasons for divorce, but no data were gathered from the divorced spouses. Since the perceptions of the persons with SCI on the issue of personal and marital adjustment may dier from those of their divorced spouses, our study was not able to address such dierences. On the other hand, recent research also indicates that those persons with SCI married after the injury are dierent in some ways from persons who get married before the injury and may thus be predisposed to better marital outcomes. 13, 14, 32 Therefore, a more comprehensive comparison of the demographic and socio-economic background of SCI persons with pre-and post-injury marriages should be conducted in future studies.
The study adopted a cross-sectional design. Any causal inferences are thus unwarranted. The current design is also unsuited for clarifying any developmental patterns and evolution of the adjustment process of persons with SCI and their spouses.
Implications
The impact of SCI is a long-lasting eect not limited to the individuals concerned but also extending to their spouses and other family members. Findings from the adjustment outcomes and coping styles of persons with SCI and their spouses indicate that they are not passive' victims. A similar injury often produced dierent outcomes in dierent individuals. Rehabilitation professionals should thus be alert to the patients' and their spouses' diering needs and idiosyncrasies in their helping process. There seems to be the need to manipulate cognitive beliefs and coping variables like locus of control, cognitive appraisal, and modes of coping in helping to achieve more optimal personal and marital adjustment. Future emphasis of work in this area should be focused on the evaluation of the eectiveness and ecacy of these programmes.
As most marital separations took place during the early stage of the injury, where a higher frequency of depressive symptoms are often reported, early detection and screening of high-risk group is recommended. Counselling which aimed towards alleviating the speci®c stress associated with the injury and the disability should be provided. By addressing the actual needs of both members of the couple, distorted perceptions may be more eectively dealt with and better communication may be achieved between the injured person and their spouse. It is also important to balance the disparity between the spouses' expectations and the actual performance of leisure activities. The frustration of unmet expectations may be decreased by building up more realistic expectations, as well as practical suggestions about participation in recreational activities, including the problem of overcoming practical and physical barriers.
